






















































































Redvale Landfill neighbours location plan 

 

 























Figure 4.1.7.2 - Industrial Activity Areas SW Plan





















































FIGURE: 4.3.3.3



FIGURE: 4.3.3.3



FIGURE: 4.3.3.3



FIGURE: 4.3.3.3



FIGURE: 4.3.3.3



FIGURE: 4.3.3.3



FIGURE: 4.3.3.3



FIGURE: 4.3.3.3





REDVALE LANDFILL

WATER QUALITY ANALYSIS PARAMETER TEST METHODS

PARAMETER  UNIT Detection 

Limit

Method

Alkalinity g/m3 as CaCO3 1 Titration APHA 2320 B

Aluminium dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B].

Aluminium total mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B].

Ammonia N total g/m3 as N 0.005 Automated phenate spectrophotometry [APHA 4500-NH3 G

Arsenic dissolved mg/m3 1 Continuous flow hydride generation AAS [APHA 3114 C]

BOD5 g/m3 0.1 Membrane electrode APHA 5210 B

Boron mg/m3 5 Azomethine H Spectrophotometry CSTPA

Cadmium dissolved mg/m3 0.05 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B].

Calcium g/m3 0.1 Flame AAS [APHA 3111 B]

Chloride g/m3 0.5 Ion chromatography [APHA 4110 C]

Chromium dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Chemical Oxygen Demand, COD g/m3 1 Closed reflux colorimetric method [APHA 5220 D Hach]

Conductivity field mS/m 0.1 Portable meter

Conductivity lab mS/m 0.1 Meter APHA 2510 B

Copper dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Hardness g/m3 as CaCO3 1 EDTA titration APHA 2340 C or calc if Ca and Mg determ APHA 5220B

Iron dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Iron total mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Lead dissolved mg/m3 0.5 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Magnesium g/m3 0.1 Flame AAS [APHA 3111 B]

Manganese dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Nickel dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Nitrate N g/m3 as N 1 Automated Cadmium reduction spectrophotometry [APHA 4500-NO3 F]

Oxygen diss. field mg/m3 0.1 Portable meter

pH field 0.1 Portable meter

pH lab 0.1 Glass electrode APHA 4500-H+

Phosphorus total g/m3 0.005 Acid persulphate digestion; automated ascorbic acid reduction [APHA 4500-P B, F]

Potassium g/m3 0.1 Flame AAS [APHA 3111 B]

Sodium g/m3 0.1 Flame AAS [APHA 3111 B]

Sulphate g/m3 0.5 Ion chromatography [APHA 4110 C]

Suspended solids g/m3 3 Glass fibre filtration, dried at 103°C [APHA 2540 D]

Temperature field °C 0.5 Portable meter

Turbidity field NTU 0.1 Nephelometric meter

Turbidity lab NTU 0.1 Nephelometry APHA 2130 B

Zinc dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Zinc total mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Cation/Anion balance Calculation

Oil & grease g/m3 0.2 Partition-infrared method APHA 5520 C

Volatile Acids g/m3 1 Ion chromatography [APHA 4110 C modified]

Phenols total g/m3 0.001 Methylene chloride extraction; GC-MS [USEPA 625 modified]

Volatile organics mg/m3 1 Purge and trap EPA 524.2

Semi-volatile organics mg/m3 1 Base/neutral/acid extractable organics GC-MS USEPA 625 & 524.2

flow rate field l/s 0.1 Weir, gauging and direct measurement

Metals digestion Nitric acid.  High pressure microwave. [USEPA method 3015]

Note 1:  "Field" means measurement by WM Redvale site staff either at the sample site or in the site laboratory.

Note 2:  Dissolved = either field filtered by WM Redvale site staff or filtered by the analytical lab if the sample is delivered in a short time.

* = Measurement required by consent conditions, from Landfill and Managed Fill

**  =  Analysis not required by consent conditions but required occasionally by WM. Figure 4.3.3.4
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Contingency Plan Flow Chart Explanation

Line Action

A Take surface water samples.

The monitoring event may also be making observations that are relevant to water quality but do not necessarily 

require a test result. 

B Review results.  Compare results to trigger levels in this Landfill Management Plan.  It is the responsibility of the 

Landfill Engineer to do this and instigate any actions required by the contingency plan.

C Determine whether any result is a TL1 or TL2 exceedance.

D If any TL is exceeded, immediately verify the reading.

Either

(a) Accept on the spot that the reading is correct i.e. confirmed and proceed to the next step, or

(b) Check that the reading is correct by methods such as inspection and retesting provided that this can be done

immediately.

As a guide, “immediately” means (for surface water): As soon as practical taking into account factors such as 

safety, daylight, weather intensity, the time it reasonably takes to close a valve, the time it reasonably takes to 

quickly deploy equipment or machinery to the relevant part of the site, etc.  In most cases this would be within ½ 

hour to ½ day.  For ground water: See section 4.5.

E Confirm whether the TL reading is correct.

F If TL2 is exceeded, take urgent remedial and precautionary action, and proceed immediately to the next step. 

As a guide, possible actions are included in the next section.

G If TL2 is exceeded, notify the authority (Auckland Council), immediately.

Ph (09) 301 0101 24hr or (09) 3773107 Pollution Hotline.

H If TL1 or TL2 is exceeded, investigate using site resources.

As a guide, possible actions include (if not already done at Step D):

• Check the status of test devices e.g. equipment calibration, equipment state of maintenance, and field or

laboratory methods;

• Repeat the test;

• Inspect the site to confirm other factors such as flow rate, contaminant sources, extent of contamination;

• Inspect downstream surface water for ill-effects.

I Call the Specialist Advisor.

Alternatively, take the action recommended by the Specialist Adviser on a previous occasion in which the same 

exceedence occurred and written advice was obtained.

J If TL1 or TL2 is exceeded, complete investigations to adequately proceed with the following steps:

• define the location, extent, severity, time and growth rate of exceedence and of any contamination;

• establish the probable cause;

• plan corrective action, preventative action, and time frame, in liaison with AC.

As a guide, possible actions are included in the next section.

K If TL2 is exceeded, liaise with AC in regard to an acceptable action plan.

L If TL1 or TL2 is exceeded, implement both corrective actions and preventative actions.

Then retest any parameter that had a TL2 exceedance.

M If TL2 is exceeded, and contamination confirmed by the Specialist Adviser, prepare a written report to the AC 

explaining:

• the nature of the contaminant;

• the cause of contamination;

• remedial actions taken;

• preventative actions taken.

N Report all test results to the AC on an annual basis.  Record response actions taken.  Keep records on the site 

for the duration of the landfill operation.

Figure: 4.4.3.1





























1 Figure: 4.5.5.2  

Schedule 1 

Monitoring Boreholes 
Site 

Bore 

Name 

Comment AC Bore 

ID 

Water 

Levels 

Water 

Quality 

Ground 

Elevation 

(mRL) 

Elevation 

at top of 

casing 

Easting 

(NZTM) 

Northing 

(NZTM) 

Casing 

Depth 

Borehole 

Depth 

MIA   yes Yes 67.77 68.41 1745359 5942032  15.00 

M2B   yes Yes 71.85 72.50 1745776 5941876  31.20 

M7A   yes Yes 55.16 56.15 1745818 5941051  16.70 

M8A   yes Yes 54.94 55.90 1745983 5941328  16.80 

M9A   yes Yes 57.00 57.88 1745058 5941580  16.53 

M10A   yes Yes 59.14 60.14 1746111 5941785  16.74 

M11lA   yes Yes 64.21 65.01 1745210 5942013  15.00 

Ml2A   yes Yes 67.04 67.84 1745076 5941966  15.00 

M13A   yes Yes 74.13 73.64 1744864 5941894  12.50 

WM1B   yes Yes 63.60 64.36 1745481 5941150  24.60 

PZ44(S) 

[VWP] 

Shallow  yes  78.38 n/a 1745261 5941323  7.10 

PZ45(D) 

[VWP] 

Deep  yes  78.38 n/a 1745261 5941323  15.50 

WL2S Shallow  yes  62.10 n/a 1745602 5941134  7.50 

WL2D Deep  yes  62.10 n/a 1745602 5941134  18.00 

WL3S1 Shallow  yes  51.24 n/a 1745871 5941166  6.01 

WL3D1 Deep  yes  51.33 n/a 1745871 5941172  13.41 

WL4S Shallow  yes  56.66 n/a 1746010 5941390  3.05 

WL4D Deep  yes  56.66 n/a 1746010 5941390  9.10 

WL5S Shallow  yes  60.18 n/a 1746083 5941673  1.45 

WLSD Deep  yes  60.18 n/a 1746083 5941673  5.90 

WL6SA Shallow  yes  71.72 n/a 1745776 5941878  12.40 

WL6DA Deep  yes  71.55 n/a 1745776 5941880  27.20 

WL7S Shallow  yes  78.57 n/a 1745471 5942022  11.94 

PZ42(D) 

[VWP] 

Deep  yes  78.45 n/a 1745289 5941934  15.50 



2  

 

Site 

Bore 

Name 

Comment AC Bore 

ID 

Water 

Levels 

Water 

Quality 

Ground 

Elevation 

(mRL) 

Elevation 

at top of 

casing 

Easting 

(NZTM) 

Northing 

(NZTM) 

Casing 

Depth 

Borehole 

Depth 

WL8S Shallow  yes  65.39 n/a 1745264 5942030  9.00 

WL8D Deep  yes  65.43 n/a 1745267 5942031  16.00 

WL9S Shallow  yes  75.69 76.10 1744853 5941868  25.00 

WL9D Deep  yes  75.69 76.10 1744853 5941868  46.00 

WL10S Shallow  yes  82.32 82.77 1744802 5941744  9.00 

WL10D Deep  yes  82.32 82.77 1744802 5941744  21.50 

LM1A   Yes - 

leachate 

level 

 59.17 59.99 

(riser) 

1745840 5941254  15.00 
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REDVALE LANDFILL

WATER QUALITY ANALYSIS PARAMETER TEST METHODS

PARAMETER  UNIT Detection 

Limit

Method

Alkalinity g/m3 as CaCO3 1 Titration APHA 2320 B

Aluminium dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B].

Aluminium total mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B].

Ammonia N total g/m3 as N 0.005 Automated phenate spectrophotometry [APHA 4500-NH3 G

Arsenic dissolved mg/m3 1 Continuous flow hydride generation AAS [APHA 3114 C]

BOD5 g/m3 0.1 Membrane electrode APHA 5210 B

Boron mg/m3 5 Azomethine H Spectrophotometry CSTPA

Cadmium dissolved mg/m3 0.05 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B].

Calcium g/m3 0.1 Flame AAS [APHA 3111 B]

Chloride g/m3 0.5 Ion chromatography [APHA 4110 C]

Chromium dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Chemical Oxygen Demand, COD g/m3 1 Closed reflux colorimetric method [APHA 5220 D Hach]

Conductivity field mS/m 0.1 Portable meter

Conductivity lab mS/m 0.1 Meter APHA 2510 B

Copper dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Hardness g/m3 as CaCO3 1 EDTA titration APHA 2340 C or calc if Ca and Mg determ APHA 5220B

Iron dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Iron total mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Lead dissolved mg/m3 0.5 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Magnesium g/m3 0.1 Flame AAS [APHA 3111 B]

Manganese dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Nickel dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Nitrate N g/m3 as N 1 Automated Cadmium reduction spectrophotometry [APHA 4500-NO3 F]

Oxygen diss. field mg/m3 0.1 Portable meter

pH field 0.1 Portable meter

pH lab 0.1 Glass electrode APHA 4500-H+

Phosphorus total g/m3 0.005 Acid persulphate digestion; automated ascorbic acid reduction [APHA 4500-P B, F]

Potassium g/m3 0.1 Flame AAS [APHA 3111 B]

Sodium g/m3 0.1 Flame AAS [APHA 3111 B]

Sulphate g/m3 0.5 Ion chromatography [APHA 4110 C]

Suspended solids g/m3 3 Glass fibre filtration, dried at 103°C [APHA 2540 D]

Temperature field °C 0.5 Portable meter

Turbidity field NTU 0.1 Nephelometric meter

Turbidity lab NTU 0.1 Nephelometry APHA 2130 B

Zinc dissolved mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Zinc total mg/m3 1 Flame and graphite furnace AAS [APHA 3111 B, D, 3113 B]

Cation/Anion balance Calculation

Oil & grease g/m3 0.2 Partition-infrared method APHA 5520 C

Volatile Acids g/m3 1 Ion chromatography [APHA 4110 C modified]

Phenols total g/m3 0.001 Methylene chloride extraction; GC-MS [USEPA 625 modified]

Volatile organics mg/m3 1 Purge and trap EPA 524.2

Semi-volatile organics mg/m3 1 Base/neutral/acid extractable organics GC-MS USEPA 625 & 524.2

flow rate field l/s 0.1 Weir, gauging and direct measurement

Metals digestion Nitric acid.  High pressure microwave. [USEPA method 3015]

Note 1:  "Field" means measurement by TWM Redvale site staff either at the sample site or in the site laboratory.

Note 2:  Dissolved = either field filtered by TWM Redvale site staff or filtered by the analytical lab if the sample is delivered in a short time.

*   = Measurement required by consent conditions, from Landfill and Managed Fill

**  =  Analysis not required by consent conditions but required occasionally by TWM. Figure 4.5.5.6

09lists











Contingency Plan Flow Chart Explanation

Line Action

A Take surface water or groundwater samples. In case of groundwater, take groundwater level too.

The monitoring event may also be making observations that are relevant to water quality but do not necessarily 

require a test result. 

B Review results.  Compare results to trigger levels in this Landfill Management Plan.  It is the responsibility of the 

Landfill Engineer to do this and instigate any actions required by the contingency plan.

C Determine whether any result is a TL1 or TL2 exceedance.

D If any TL is exceeded, immediately verify the reading.

Either

(a) Accept on the spot that the reading is correct i.e. confirmed and proceed to the next step, or 

(b) Check that the reading is correct by methods such as inspection and retesting provided that this can be done 

immediately.

As a guide, “immediately” means (for surface water): As soon as practical taking into account factors such as 

safety, daylight, weather intensity, the time it reasonably takes to close a valve, the time it reasonably takes to 

quickly deploy equipment or machinery to the relevant part of the site, etc.  In most cases this would be within ½ 

hour to ½ day.  For ground water: Without undue delay. In most cases this would be within 1 month.

E Confirm whether the TL reading is correct.

F If TL2 is exceeded, take urgent remedial and precautionary action, and proceed immediately to the next step. .  

It is noted that in the case of slow-moving ground water, the scope of urgent action may be small, but still 

proceed immediately to the next step.  As a guide, possible actions are included in the next section.

G If TL2 is exceeded, notify the authority (Auckland Council-Env), immediately.

Ph (09) 301 0101 24hr or (09) 3773107 Pollution Hotline.

H If TL1 or TL2 is exceeded, investigate using site resources.

As a guide, possible actions include (if not already done at Step D):

• Check the status of test devices e.g. equipment calibration, equipment state of maintenance, and field or 

laboratory methods;

• Repeat the test;

• Inspect the site to confirm other factors such as flow rate, contaminant sources, extent of contamination;

• Inspect downstream ground surface and surface water for ill-effects.

I Call the Specialist Advisor.

Alternatively, take the action recommended by the Specialist Adviser on a previous occasion in which the same 

exceedence occurred and written advice was obtained.

J If TL1 or TL2 is exceeded, complete investigations to adequately proceed with the following steps:

• define the location, extent, severity, time and growth rate of exceedence and of any contamination;

• establish the probable cause;

• plan corrective action, preventative action, and time frame, in liaison with AC.

As a guide, possible actions are included in the next section.

K If TL2 is exceeded, liaise with AC in regard to an acceptable action plan.

L If TL1 or TL2 is exceeded, implement both corrective actions and preventative actions.

Then retest any parameter that had a TL2 exceedance.

M If TL2 is exceeded, and contamination confirmed by the Specialist Adviser, prepare a written report to the AC 

explaining:

• the nature of the contaminant;

• the cause of contamination;

• remedial actions taken;

• preventative actions taken.

N Report all test results to the AC on an annual basis.  Record response actions taken.  Keep records on the site 

for the duration of the landfill operation.

Figure 4.5.5.9

























FIGURE:4.6.7.4




















